The solubility of oxygen in silicon melt has been calculated by applying the scaled particle theory of the Percus-Yevick equation for the liquid state. The calculated value is found to agree semi-quantitatively well with experimental data for oxygen solubility in silicon melt, when considering a crude but useful approximation in which an solute oxygen atom and the surrounding silicon atoms in the nearest neighbor shell are assigned as mixed hard sphere solvent atoms.
INTRODUCTION
is not so appreciable.
The purpose of this work is to estimate the solubility of oxygen in the silicon melt by applying the scaled particle theory.
THEORY
The theoretical expression of the solubility of gases in liquid metals has already been described in detail by
Emi and Pehlke /8/. Therefore, only some essential points and additional details, which are necessary for the present work, are given below.
The partition function of an oxygen molecule q 02 may be expressed: 
where ρ is the pressure of the melt and χ Λ is the 
(10) 
RESULTS AND DISCUSSIONS
free rotation of a pair of oxygen-silicon is likely to prevent the penetration of surrounding silicon atoms into a sphere by taking the time average with sufficiently long intervals. In this sense, a simple sum of the solute atom diameter and solvent atom radius would be made to be the radius 1/2a s of solute-solvent pair sphere. This model is schematically illustrated in Fig. 1 .
Here, it should be stressed that the concept of the pair and sphere is considered on the basis of time average, and does not imply the existence of a separate phase and a solute atom would be moving around a partner solvent atom with changing the partner from time to time.
The numerical values of the physical properties appearing in eq. (11) for estimating the oxygen solubility in silicon melt are summarized in Table 1 .
Since the hard sphere diameter of metallic melts is considered to be an effective one and includes the electron gas, which incompletely screens the ionic charge, a unique method for determining the diameter It is assumed that the affinity of oxygen for silicon might be retained even in the liquid state and then the On the other hand, the change in oxygen solubility with temperature is not obtained at the present time by a realistic way, because the oxygen solubility in eq. (11) is very sensitive to the value of y, and temperature dependence of y for silicon melt has not been reported yet in the sufficiently wide temperature range. By taking a different point of view, however, it is possible to obtain fundamentals for the variation in packing fraction of silicon melt by using eq. (11) For this reason, before the full potential of the present results can be assessed, the temperature dependence of the packing fraction of silicon melt should be experimentally determined, so that the behavior of oxygen solubility could be theoretically predicted more precisely.
CONCLUDING REMARKS
The solubility of oxygen in silicon melt was theoretically estimated within the framework of the scaled particle theory first proposed by Emi and Pehlke for the hydrogen solubility in liquid Fe. The present approach is found quite useful by making qualitative prediction possible with respect to the solubility of oxygen in silicon melt, although further experimental determination of the temperature dependence of packing fraction is essentially required. Nevertheless, the present authors conclude that the present theoretical approach works rather well and it would be interesting to extend the idea presently employed to the subject of oxygen incorporation in the CZ process for silicon crystal, so
that the validity may be tested in wider base.
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